Nitric oxide: a mediator in anaphylactic shock in guinea-pigs.
In this study we show that the pathophysiology of anaphylaxis includes generation of nitric oxide (NO), a very powerful, short-acting vasodilator. Guinea-pigs sensitized to ovalbumin were treated with 200 microgram/kg diphenylene iodonium (DPI), and NO synthase inhibitor, prior to antigen challenge. Mortality following the challenge fell from 71 to 39% (p < 0.001, n = 59). In the Langendorff preparation perfused isolated hearts from sensitized guinea-pigs were challenged to initiate cardiac anaphylaxis. The coronary flow rate (CFR), a direct reflection of coronary arterial resistance, was reduced by antigen challenge to 56 +/- 4% (n = 16) of the basal rate. DPI (2 micrograms/ml) intensified the antigen-induced fall in CFR to 13 +/- 3% of control (p < 0.005, n = 5), and the false substrate for NO, L-N-methylarginine, to 37 +/- 3% (p < 0.05, n = 4). Sodium nitroprusside (SNP), a NO generator, raised the basal CFR by 46% (from 11.2 +/- 1.7 ml/min to 16.3 +/- 1.9 ml/min) and blunted the antigen-induced fall in CFR. Paradoxically, DPI, which can inhibit flavoprotein enzymes other than NO synthase, potentiated the vasodilator effect of SNP, raising the basal CFR by 116%. Together these results strongly indicate that the vasodilator NO is generated in anaphylaxis. However, whereas in the heart it may function as a counterweight to the vasospasm of the coronary arteries, in the intact animal it appears to be a major contributor to the potentially lethal hypotension of anaphylactic shock.